Cytotoxicity of ginkgolic acid in HepG2 cells and primary rat hepatocytes.
Ginkgolic acids and related alkylphenols (e.g. cardanols and cardols) have been recognized as hazardous compounds with suspected cytotoxic, allergenic, mutagenic and carcinogenic properties. To determine whether the phase I metabolism could contribute to their cytotoxicity, we investigated the cytotoxicity of one model compound, ginkgolic acid (15:1), using in vitro bioassay systems. In the first step, cytochrome P450 enzymes involved in ginkgolic acid metabolism were investigated in rat liver microsomes; then, two in vitro cell-based assay systems, primary rat hepatocytes and HepG2 cells, were used to study and the measurement of MTT reduction was used to assess cell viability. Results indicated that the cytotoxicity of ginkgolic acid in primary rat hepatocytes was lower than in HepG2 cells. Ginkgolic acid was demonstrated less cytotoxicity in four-day-cultured primary rat hepatocytes than in 20-h cultured ones. Co-incubation with selective CYP inhibitors, alpha-naphthoflavone and ketoconazole, could decrease the cytotoxicity of ginkgolic acid in primary rat hepatocytes. In agreement, pretreatment with selective CYP inducers, beta-naphthoflavone and rifampin, could increase the cytotoxicity of ginkgolic acid in HepG2 cells. These findings suggest that HepG2 cells were more sensitive to the cytotoxicity of ginkgolic acid than primary rat hepatocytes, and CYP1A and CYP3A could metabolize ginkgolic acid to more toxic compounds.